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Abstract 
In this paper, we apply the soft set theory introduced by Molodtsov in 1999 to the theory of BL-algebras and Basic 
Logic (for short, BL) introduced by Hájek. For this, the notion of soft BL-algebras, soft BL-subalgebras and soft BL 
are introduced and some related properties are derived. 
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1. Introduction 
In 1999, Molodtsov [7] proposed a new approach, which is called soft set theory, for modeling 
vagueness and uncertainty. He and other authors like Maji et al. have further studied the theory of soft 
sets and used it to solve some decision making problems. 
From then on, works on the soft set theory were progressing rapidly. Soft set theory has a rich potential 
for applications in several directions, few of which had been shown in [6]. Maji et al. [9] described the 
application of soft set theory to a decision making problem. Chen et al. [3] presented a new definition of 
soft set parameterization reduction, and compared this definition to the related concept of attributes 
reduction in rough set theory [3]. In theoretical aspects, Maji et al. [8] defined several operations on soft 
sets and made a theoretical study on the theory of soft sets. Aktas et al. [1] gave a definition of soft groups 
and derived their basic properties. Feng et al. [4] initiated the study of soft semirings, soft ideals on soft 
semirings and idealistic soft semirings. Sun et al. [10] defined the concept of soft modules and studied 
their basic properties. Furthermore, Irfan et al. [2] introduced some new operations on soft sets and 
improved the notion of complement of soft set. In [5] Jun introduced the notions of soft BCK/BCI-
algebras and soft subalgebras and derive some properties on soft BCK/BCI-algebras. By means of ∈-soft 
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and q-soft sets, Zhan and Jun [12] investigated some characterizations of (implicative, positive 
implicative and fantastic) filteristic soft BL-algebras and proved that a soft set is an implicative filteristic 
soft BL-algebra if and only if it is both a positive implicative filteristic soft BL-algebra and a fantastic 
filteristic soft BL-algebra. 
In this paper we apply the notion of soft sets to the theory of BL-algebras and introduce the notion of 
soft BL-algebras and soft BLs and derive some their basic properties. 
2. Preliminaries 
In this section, we recall some basic notions relevant to BL-algebra and soft set at first and then we 
review some definitions and properties which will need in the ext section.  n
By a BL-algebra, we mean a bounded lattice (L;≤,∧,∨,⊗,→,0,1) such that the following conditions 
are satisfied: 
(1)  ⊗,1  a commutative monoid; (L; ) is
(2) ⊗  and form an adjoin pair, i.e., z ≤ x→y if and only if  x ⊗ z ≤ y for all x, y, z∈ L; → 
(3) x∧ y=x⊗ (x→y); 
(4) (x→y)∨(y→x)=1. 
Definition 2.1. [11, 13] Let L1 be a subset of L, that is, L1 ⊆ L.  (L1; ∨, ∧, ⊗, →, 0, 1)  is  called  a  BL-
subalgebra  if  L1  is  closed  with  respect  to  the  operations ∨, ∧, ⊗, →, i.e., x ∧ y ∈ L1 , x ∨ y ∈ L1, x ⊗ y ∈ 
L1 , x → y ∈ L1, for all x, y ∈ L1. 
Throughout this paper, let(L;≤,∧,∨,⊗, → , 1) be a BL-algebra unles ise specified (for short, 
L). 
, 0 s otherw
Proposition 2.2.  [11, 13]  Let  (L1; ∨, ∧, ⊗, →, 0, 1)  and  (L2; ∨, ∧, ⊗, →, 0, 1) be  BL-subalgebras  of  
L  respectively, then,(L1 ∩ L2 ; ∨, ∧, ⊗, →, 0, 1)  is  a  BL-subalgebra of L. 
Definition 2.3.  [11, 13] A formula set Γ in BL is usually called a theory in BL. For each theory Γ, 
the relation φ≡Γ ψ iff Γ φ≡ψ is an equivalence relation in the set of formulae of BL.  The corresponding 
classes will be denoted by [φ]Γ and the quotient set by LΓ. We define in LΓ the following operations: 
(1) 0Γ=[ ]Γ. 
(2) 1Γ=[ ]Γ. 
(3) [φ]Γ [ψ]Γ = [φ ψ]Γ. ∧ ∧
(4) [φ]Γ [ψ]Γ = [φ ψ]Γ. ∨ ∨
(5) [φ]Γ⊗[ψ]Γ = [φ⊗ψ]Γ. 
(6) [φ]Γ→[ψ]Γ = [φ→ψ]Γ. 
Theorem 2.4. [11, 13]With the above definitions,(LΓ;∧ ,∨ ,⊗,→,0Γ,1Γ)is a BL-
algebra.
Definition 2.5.  [11, 13]  Let  Γ  be  a  theory  in  BL  and  (F, A)  a  soft  set  over Γ.   Then  (F, A)  is  
called  a  soft  BL  over  Γ  if  F (x)  is  a  BL-subalgebra  of (LΓ ; ∧, ∨, ⊗, →, 0 1Γ ) for all x ∈ A. Γ , 
is p
Let A be a nonempty set and p(U ) denote the power set of U  and A ⊆ E, Molodtsov defined the 
notion of a soft set in the following way. 
In what follows, we review some concepts of soft sets which is used in th aper. 
A  pair  (F, A)  is  called  a  sof   over  U ,  where  F  is  a  mapping  given  by F  : A → U ). t  set P (
Definition 2.6.  [2]  The  extended  intersection  of  two  soft  sets  (F, A)  and (G, B)  over  a  common  
universe  U ,  denoted  by  (F, A) ⊓ϵ  (G,B), is  the  soft set  (H, C ),  where  C =A∪B,  and  ∀e∈C ,  if  e∈A − 
B,  then  H (e) = F (e);if e ∈ B−A then H(e)=G(e);if e∈A∩B, then H(e)=F(e)∩G(e),that is, for all e
∈C : 
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Definition  2.7.  [9]  The  union  of  two  soft  sets  (F, A)  and  (G, B)  over  a common  
universe  U ,  denoted  by  (F, A)  (G, B),  is  the  soft  set  (H, C ),  where C  = A ∪ B, 
and ∀e ∈ C , if e ∈ A − B, then H (e) = F (e);  if e ∈ B − A then H (e) = G(e); if e ∈ A 
∩ B, then H (e) = F (e) ∪ G(e), that is, for all e ∈ C : 
 
Definition 2.8.  [2]  The  restricted  intersection  of  two  soft  sets  (F, A)  and (G, B) over a common 
universe U , denoted by (F, A)  (G, B), is the soft set (H, C ), where C = A ∩ B, and ∀e ∈ C, H (e) = F 
(e) ∩ G(e). 
Definition  2.9.  [2]  The  restricted  union  of  two  soft  sets  (F, A)  and  (G, B) over a 
common universe U , denoted by (F, A) ∪ℜ (G, B), is the soft set (H, C ), where C = A ∩ 
B, and �e ∈ C, H (e) = F (e) ∪ G(e). 
Definition  2.10.  [2]  (F, A)  is  called  a  relative  null  soft  set  (with  respect  to the parameter set 
A), denoted by ϕA , if F (A) = ϕ  for all e ∈ A. 
3. Soft BL-algebras and soft BL
Definition  3.1.  Let  (F, A)  be a soft set over  L.  Then (F, A) is called a soft BL-algebra over L if F 
(x) is a BL-subalgebra of L for all x ∈ A. 
Theorem 3.2.  Let (F, A) be a soft BL-algebra over L.  If B is a subset of A, then (F|B, 
B) is a soft BL-algebra over L. 
Theorem 3.3.  Let (F, A) and (G, B) be two soft BL-algebras over L. If A∩B≠ϕ, then 
the extended intersection (F, A) ⊓ϵ (G, B) is a soft BL-algebra over L. 
Proof.  Suppose (F, A) ⊓ϵ (G, B) = (H, C), by definition 2.10, (H, C) is a soft set over 
L. For all x∈C, H(x)=F(x) is a BL-subalgebra of L while x∈A−B, so H(x) is a BL-
subalgebra of A∪B. Similarly, H(x) =G(x) is a BL-subalgebra of B while x∈B−A so H 
(x) is a BL-subalgebra of A∪B. By Proposition 2.8, H(x) = F(x)∩G(x) is a BL-
subalgebra of A∩B, therefore H(x) is a BL-subalgebra of A∪B. Thus (F, A)⊓ϵ(G, B) is a 
soft BL-algebra over L. 
Corollary  3.4.  Let (F, A) and (G, A) be two soft BL-algebras over L, then the 
intersection (F, A) ⊓ϵ (G, A) is a soft BL-algebra over L. 
Theorem  3.5.  Let (F, A) and (G, B) be two soft BL-algebras over L. If A and B are 
disjoint, then the union (F, A )  (G, B) is a soft BL-algebra over L.
Proof.  It is similar to Theorem 3.4. 
Theorem  3.6.  Let  (F, A)  and  (G, B)  be  two  soft  BL-algebras  over  L.   If A ∩ B 
≠ ϕ, then the intersection (F, A)  (G, B) is a soft BL-algebra over L. 
Proof.  It is immediate by Proposition 2.8. 
Remark  3.7. Let (F,A) and (G,B) be two soft BL-algebras over L. If A∩B≠ ϕ, then the 
proposition that the intersection (F,A)∪ℜ(G,B) is a soft BL-algebra over L needn’t hold. 
Proof.  It is immediate by Proposition 2.8. 
Definition  3.8.  A mapping f from a BL-algebra L to another BL-algebra L’, i.e.,  f 
:L→L’ is called a homomorphism if the following conditions are satisfied for every x, y 
∈ M, f (x∧y) = f (x)∧f (y), f (x∨y) = f (x)∨f (y), f (x⊗y) = f (x)⊗f (y), f (x → y) = f (x) 
→ f (y). 
Remark 3.9.  In fact, the operations of L and L’ is not same in general, respectively, although we use 
the same operation notations. 
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Let f be a homomorphism from a BL-algebra L to another BL-algebra L’, then the kernel of f, denoted 
by ker(f ), is defined to the set 
ker(f ) = {x ∈ L | f (x) = 0}. 
Lemma  3.10.  Let f be a homomorphism from a BL-algebra L to another BL-algebra L’, then, f (L1) is 
a BL-subalgebra of L’. 
Lemma 3.11.  Suppose that X and Y are both BL-subalgebras of L, Let f be a homomorphism from X 
to Y.  If  (F, A) is a soft BL-algebra over  X, then (f (F ), A) is a soft BL-algebra over Y , where f (F ) : A 
→ P (Y ) is defined by f (F )(x) = f (F (x)) for all x ∈ A. 
Proof.  For  all  x ∈ A,  by  Lemma  3.11,  we  have  that  f (F )(x) = f (F (x))  is  a BL-subalgebra of Y  
since F (x) is a BL-subalgebra of X .  Hence (f (F ), A) is a soft BL-algebra over Y . 
Definition  3.12.  A soft BL-algebra (F, A) over L is said to be trivial(resp., whole) if F (x) = {0}(resp., 
F (x) = L) for all x ∈ A. 
Theorem  3.13.  Let  f  be  a  homomorphism  from  a  BL-algebra  L  to  another BL-algebra L’.  
Suppose that (F, A) is a soft BL-algebra over L. 
(1)  If  F (x)  =  ker(f )  for  all  x  ∈  A,  then  (f (F ), A)  is  the  trivial  soft BL-algebra  over  L’,  that  
is,  (f (F ), A)  satisfies  f (F )(x) = {0}  for  all x ∈ A. 
(2)  If  f  is onto and (F, A) is whole, then (f (F ), A) is the whole soft BL- algebra over L’. 
Proof.  (1) If F (x) = ker(f ) for all x ∈ A, then f (F )(x) = f (F (x)) = {0} for  all  x ∈ A.  Hence (f (F 
), A) is the trivial soft BL-algebra over L’ by Lemma 3.12. 
(2) If f  is onto and (F, A) is whole, then, F (x) = L for all x ∈ A, and so f (F )(x) = f (F (x)) = 
f (L) = L’  for all x ∈ A.  It follows from Lemma 3.12 that (f (F), A) is the whole soft BL-algebra over 
L’. 
Definition 3.14.  Let (F, A) and (G, B) be two soft BL-algebras over L.  Then (F, A)  is  called  a  soft  
subalgebra  of  (G, B),  denoted  by  (F, A)  (G, B),  if  it satisfies: 
(1)  A � B, 
(2)  F (x) is a BL-subalgebra of  G(x) for all x ∈ A. 
Theorem 3.15.  Let (F, A) and (G, A) be two soft BL-algebras over L. If F (x)� G(x) for all x ∈ A, 
then (F, A)  (G, A). 
Theorem  3.16.  Let  (F, A)  be  a  soft  BL-algebra  over  L  and  (G1 , B1)  and (G2, B2) two soft sub-
algebras of (F, A).  Then 
(1)  (G1 , B1)  , B2)  (F, A). (G2
(2)  B1 ∩ B2 =  ⇒ (G1 , B1)  (G2, B2 )  (F, A). 
Proof.(1)  Suppose  that  (G1 , B1)  (G2, B2)  =  (G, B),  where  B  =  B1  ∩B2   and  G(x)  =  G1 (x) 
∩G2 (x)  for  all  x  ∈  B. By proposition 2.8, (G, B) = (G1, B1 )   (G2, B2 )  is  a  BL-algebra.   Since  
(G1 , B1)  and (G2, B2 )  are  two  soft  sub-algebras  of  (F, A),  we  can  easily  get  that B = B1 ∩B2  ⊆ A 
and G1 (x) ⊆ F (x) for all x ∈B1  and G2(x) ⊆ F (x) for all x ∈B2, so G1 (x) ∩G2(x)  ⊆ F (x) for all x ∈
B1 ∩B2  = B, that is, (G1, B1 )  (G2, B2 ) F, A). (
(2)  Suppose that (G1 , B1)  (G2, B2) = (G, B), so we have that B = B1∪ B2 and,  
 
for all x ∈ B.  Since B1 ∩B2 = ϕ, we can get that G(x) can be simplified as following: 
 
for all x ∈ B. 
Since (G1, B1 )    (F, A)  and  (G2, B2)  (F, A), B  =  B1  ∪B2   ⊆  A  and G1 (x) is a BL-
subalgebra of F (x) for all x ∈B1  and G2 (x) is a BL- subalgebra of  F (x) for all  x ∈B2.  Thus 
G(x) is a BL-subalgebra of F (x) for all x ∈ B. Therefore (G1 , B1) (G2, B2 ) = (G, B) (F, A).  
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Theorem 3.17.  Let  f  :  X  →  Y   be  a  homomorphism  of  BL-algebras  and let  (F, A)  and  (G, B)  
be  soft  BL-algebras  over  X. Then (F, A)  (G, B) ⇒ (f (F ), A)  (f (G), B). 
Proof.  By lemma  3.12,  we  can  get  that  (f (F ), A)  and  (f (G), B)  are  both soft  BL-algebras  over  
Y. Assume that (F, A)  (G, B). Let x ∈ A. Then A  �  B  and  F (x)  is  a  BL-subalgebra  of  G(x).   
Since f is a homomorphism, f (F)(x) = f (F (x)) is a BL-subalgebra of f (G(x)) = f (G)(x) and, therefore, (f 
(F ), A)  (f (G), B). 
Similarly, we can get that the following results. 
Theorem 3.18.  Let (F, A) be a soft BL over Γ.  If B is a subset of A, then (F |B , B) is a soft BL over Γ. 
Theorem 3.19.  Let (F, A) and (G, B) be two soft BLs over Γ, then the union (F, A)  (G, B) is a soft 
BL over Γ. 
Theorem 3.20.  Let (F, A) and (G, B) be two soft BLs over Γ.  If A ∩ B ≠ ψ, then the extended 
intersection (F, A) ⊓ϵ (G, B) is a soft BL over Γ. 
Corollary 3.21.  Let (F, A)  and  (G, A)  be  two  soft  BLs  over  Γ,  then  the intersection (F, A) ⊓ϵ (G, 
A) is a soft BL over Γ. 
Theorem 3.22.  Let (F, A) and (G, B) be two soft BLs over Γ.  If A and B are disjoint, then the union 
(F, A)  (G, B) is a soft BL over Γ. 
4. CONCLUSION 
In this paper we have introduced the concept of soft BL-algebra and soft BL-subalgebra and studied 
some of its properties. In addition, we apply soft set theory to BLs and present the notion of soft BLs, 
some characterizations of idealistic soft and filteristic soft are investigated. Based on these results, we can 
further probe the applications of soft BL-algebras and soft BLs. 
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